Introduction
A dynamical system is called positive if its trajectory starting from any nonnegative initial state remains forever in the positive orthant for all nonnegative inputs. An overview of state of the art in positive theory is given in the monographs [3, 7] . Variety of models having positive behavior can be found in engineering, economics, social sciences, biology and medicine, etc..
Stability of time-varying linear systems and their exponents have been addressed in [1, 2] .
The positivity and stability of fractional time varying discrete-time linear systems have been addressed in [9, 12, 13, 18] and the stability of continuous-time linear systems with delays in [14] . The fractional positive linear systems have been analyzed in [5, 6, 16, 17, 20, 21] .The positive electrical circuits and their reachability have been considered in [8, 11] and the controllability and observability in [4] . The stability and stabilization of positive fractional linear systems by state-feedbacks have been analyzed in [15, 16] . The Hurwitz stability of Metzler matrices has been investigated in [16, 17] .
In this paper positivity and stability of a class of timevarying electrical systems will be addressed.
The paper is organized as follows. In section 2 the solution to the scalar time-varying linear system and some stability tests of positive continuous-time linear systems are recalled. Sufficient conditions for the positivity and asymptotic stability of a class of time-varying continuoustime linear systems and electrical systems are established in section 3. The positive and asymptotically stable electrical circuits with time-varying parameter are addressed in section 4. Concluding remarks are given in section 5.
The following notation will be used:  -the set of real numbers, 
Preliminaries
Consider the scalar time-varying continuous-time linear system (1)
where x(t) and u(t) are the state and input of the system and a(t), b(t) are continuous-time functions. Lemma 1. The solution of (1) for given initial condition
Proof is given in [18] . Consider the autonomous continuous-time linear system with constant coefficients 
3) The diagonal entries of the matrices (6a)
are negative, where .. for k = 1,…,n and the matrices Ã has been obtained from the matrix A by the use of elementary row operations [7, 16] .
Positive and stable time-varying continuous-time linear systems
Consider the time-varying linear system
are the state, input and output vectors and
are real matrices with entries depending continuously on time and 
By Lemma 1 the solution of (11) has the form
Similarly, form (3.1a) and (3.2a) we obtain
Continuing this procedure we obtain (15) 
From (16) we have (17) 
Using Lemma 1 we can find in sequence the positive solution of the equation (17) . From Theorem 1 if the matrix (9) is diagonal then we have the following corollary. Corollary 1. If the matrix (9) is diagonal with negative diagonal entries for
, then the time-varying linear system (8) is positive and asymptotically stable.
Positive time-varying linear circuits
Consider the time-varying electrical circuit shown in Fig. 1 with given nonzero resistances Taking into account that
and using Kirchhoff's laws, we can write the equation
which can be written in the form
is diagonal and asymptotically stable and ) (
. Therefore, the electrical circuit is a positive and asymptotically stable. Now let us consider electrical circuit shown on Fig. 2 Using (8) and the Kirchhoff's law we can write the equations
for k = 2,4,…,n 2 , which can be written in the form 
Concluding remarks
The positivity and asymptotic stability of a class of timevarying continuous-time linear systems and electrical circuits have been addressed. Sufficient conditions for the positivity and asymptotic stability of the electrical circuits have been established. It has been shown that there exists a large class of positive and asymptotically stable electrical circuits with time-varying parameters. The considerations have been illustrated by positive and asymptotically stable electrical circuits. The consideration can be extended to fractional time-varying linear systems and fractional electrical circuits.
